INTRODUCTION
The genus Brassica of Brassicaceae family as a whole is believed to have originated around the Mediterranean, Eastern Afghanistan and the adjoining portion of Pakistan and North-Eastern Africa (Hemigway, 1976) . The genus includes six economically important species, namely, Brassica rapa, B. oleracea, B. nigra, B. juncea, B. napus, and B. carinata (Doweny and Röbbelen, 1989) . Ethiopian mustard is believed to be originated in the highlands of the Ethiopian plateau and the adjoining portion of East Africa and the Mediterranean coast (Gomez-Campo and Prakash, 1999). It evolved as a natural cross between B. nigra (BB) (n=8) and B. oleracea (CC) (n=9) and underwent further chromosomal doubling (2n=34; UN, 1935) . It is partially amphidiploids. In Ethiopia, among the highland oilseeds, Ethiopian mustard stands third next to niger seed and linseed in total production and areas coverage (CSA, 2013 (CSA, /2014 . Major production constraints of the Ethiopian mustard are: lack of high yielding, early maturing varieties, high erucic acid (C22: 1) content in seed oil and high glucosinolate content in the meal (EARO, 2000) . Before Ethiopian mustard can be used as a major food crop, the quality of both the seed oil and the meal characteristics must be improved to meet Canola quality standards (Getinet et al., 1994) .Therefore in order to use Ethiopian mustard seed oil for food, none food industry and enhance its cultivation, different seed oil quality characteristics have to be satisfied .There are a choice of breeding strategies which enable the improvement of oil quality characteristics demanded by aforementioned of market segments (Alemayehu and Becker, 2001 ,Tekelwold,2005 ,Yared, 2010 . Even if little effort have been done to improve oil quality of Ethiopian mustard seed using various breeding strategies much need to be done to utilize natural variations that might exist among population of the species of the crop for the fatty acid profile. Doing so may help for the future breeding procedure such as back crossing and development of agronomical feasible genotypes. Assessing the genetic diversity and the relationship among the Ethiopian mustard genotypes based on their seed oil quality traits is thus a precondition which may help in identifying important genotypes and selection criteria for the improvement of Ethiopian seed oil. Therefore the present study was, executed with the objective of assessing the extent and pattern of genetic diversity of Ethiopian mustard land races collected from diverse agro climatic regions of the country with respect to oil content and its component quality traits.
MATERIALS AND METHODS

Experimental Site
The 
Description of Test Materials
A total of forty-nine mustard land races that include one local check and one standard check were used in this study. The majority of the accessions represent the national collection from different major mustard growing regions of the country and that are maintained at Holetta Agricultural Research Center. The accessions were obtained kindly from Holetta agricultural research center of highland oil crops improvement program. The details of the accessions used in the experiment are given in Table 1 . 
Experimental Design, Management and Season
The experiment was executed from June 2013 to December 2013. The experiment was laid out in simple lattice design 7X7 with two replications. A plot of four central rows each three-meter long and 30Cm spacing between rows were used for data collection. Each replication had seven blocks and each block was represented by seven plots. The path between blocks was 2 m and the spacing between plots with in sub-blocks was also 0.6 m. Each entry was manually drilled, a rate of 10 kg/ha and urea and phosphorous fertilizers were applied at the rates of 46/69 kg/ha N/P 2 O 5 respectively following the national recommendations. All other recommended agronomic and cultural practices were carried out following practices described by Adefris(2005).
Data Collected
The data were collected for seven Ethiopian mustard seed oil quality traits. The seed oil content was determined by nuclear magnetic resonance spectroscope (NMRS). It was measured as percentage of fats in the seed. A sample of 22 g of seeds was dried in an oven for 2 and half an hour at 78 0C and cooled for 30 minutes. Then the oil content of the seed were measured using the procedures of Robbelen et al., (1989) . The fatty acid composition of the seed was determined using Near Infrared Spectroscopy (NIRS) using the procedure of Theies (1971). The major fatty acids such as palmaic, stearic, oleic, linoleic, linolenic, and erucic acid were considered in the study. Each was measured as percentage of total fatty acid and was performed on 3g of samples using Foss NIRS 5000 in the 1108-2492 ranges with an 8nm steps. The spectrum of each sample was taken by scanning (Win Scan) 
Where, ij D The significance of D 2 ij values for pairs of clusters were tested using the calculated values of chisquare(x 2 ) at, 0.01%, and 5% probability level. The test was done against the tabulated values of x 2 for 'P' degrees of freedom, where P is the number of quantitative characters considered (Singh and Chaundhary, 1985) 
RESULTS AND DISCUSSION
The analysis of variance for the 7 oil quality traits studied is given in Table 2 .The analysis of variance showed that there were highly significant differences among genotypes for all quality traits compared. The significant difference indicates the existence of genetic variability among the accessions that is important for the future selection and breeding program. Similarly Yared,(2010) studied thirty six genotypes of mustard for oil content, palmatic, stearic, oleic, linoleic linolenic and erucic acid of traits found the same result. Variation in fatty acid compositions among the Ethiopian mustard germplasm accessions has also been reported by Nigussie et al., (1999) and Adefris(2005). Intra-class average genetic divergence of Ethiopian mustard for quality traits is shown in Table5.Genotypes of Cluster 4 showed the highest mean palmatic fatty acid content than other clusters. On the other side highest stearic, oleic and low erucic fatty acid content was found in Cluster 1 than other clusters. High linoleic and erucic acid content showed in Cluster 4 Genotypes and high oil content with low erucic acid was cluster in Cluster 1. The pair wise generalized squared distance (D2) among the clusters based on quality traits are presented in Table 6 . Genetic distances were highly significant among most of the clusters. The highest genetic distance was recorded between Cluster 3 and Cluster 4 (38.2) followed by Cluster 1 and Cluster 4 (37.7), and Cluster 1 and Cluster 2 (33.3). The genetic divergence between Cluster 1 and Cluster 2, Cluster 1 and Cluster 4, Cluster 2 and Cluster 4, Cluster 3 and Cluster 4 were also highly significant. Genetic distances of genotypes based on quality traits between Cluster 2 and Cluster 3 were only non-significant, indicating close relationship among the genotypes. In summery the total variation attributed by individual trait effect ranged between ± 0.616-0.709 which is small and hence, it is the cumulative effects of the individual traits principally responsible for cluster formation. However, traits which had relatively greater weight in the first principal component largely contributed to the total variation and they were accountable for differential grouping of genotypes. 
CONCLUSION
In this study, 49 Ethiopian mustard land races acquired from diverse zones/regions of Ethiopia were evaluated in simple lattice design with two replications at Holetta Agricultural Research Center, West Shewa zone, with the objectives of estimating the genetic diversity through oil quality component traits.
The univariate analysis of oil quality component traits has shown the highest significant differences for all oil quality component traits compared.
Multivariate analyses of genetic divergence among genotypes have resulted in the formation of four clusters, and have shown the presence of genetic variability for further selection and breeding. Genetic distances among most clusters were significant from which selection of parents may be made for crossing in order to obtain genetic recombination and transgressive segregants. Parental material for improvement of seed oil of Ethiopian mustard may be obtained from those genotypes which have high oleic but low erucic acid content in the seed oil in C1. On the other hand, genotype in C4 has shown highest erucic acid content in its seed oil which may be used as sources of genes in efforts of breeding for industrial purposes. Genotypes formed in C1 could also be used for their high oil content. From the present investigation, we could also found that geographical diversity could not necessarily be an index of genetic variability, and the factors other than geographic diversity such as genetic drift, selection pressure and environment may be responsible for differential grouping of genotypes. The present study revealed the presence of considerable variability among genotypes for all traits compared. These conditions indicate that there is good opportunity to improve these characters using the tested genotypes.
